Summary. This paper is concerned with the study of a domain decomposition method for approximating the conformal modules of long quadrilaterals. The method has been studied already by us and also by D. Gaier and W.K. Hayman, but only in connection with a special class of quadrilaterals, viz. quadrilaterals where: (a) the defining domain is bounded by two parallel straight lines and two Jordan arcs, and (b) the four specified boundary points are the four corners where the arcs meet the straight lines.
Introduction
Let f2 be a Jordan domain in the complex z-plane (z=x+iy), and consider a system consisting of f2 and four distinct points zl, zz, z3, z4 in counterclockwise order on its boundary 0f2. Such a system is said to be a quadrilateral Q and is denoted by (1.1) Q := {f2; zl, z2, z3, z4}.
The conformal module m(Q) of Q is defined as follows: Let R n be a rectangle of the form By this we mean that for H= re(Q) and for this value only there exists a unique conformal map ~2~Rn, which takes the four points z~, z2, z3, z4, respectively onto the four corners 0, 1, i + ill, iH of RH. This paper is concerned with the study of a domain decomposition method (DDM) for computing approximations to the conformal modules of "long" quadrilaterals Q. This involves decomposing Q into two or more component quadrilaterals Qj, j= 1, 2 .... , and approximating m(Q) by the sum ~m(Qj) of the conformal modules of the component quadrilaterals. The method has been studied already by us [-9, 10] and also by Gaier and Hayman [-2, 3] , but only in connection with a special class of quadrilaterals, viz. quadrilaterals Q 9 .= {f2; z t, z 2, z3, z4} where: (a) The domain (2 is bounded by two parallel straight lines lt, 12, and two Jordan arcs 7~, 72-(b) The points z~, z 2, z 3, z4 are the four corners where the arcs 71,72, meet the straight lines l~, 12.
Of the four references cited above, our two earlier papers [9, 10] In this paper we consider again the problem of computing approximations to re(Q), and investigate the possibility of extending the application of the DDM to a wider class of quadrilaterals than that studied in [2, 3, 9, 10] . Our main objective is to show that the method does, indeed, have much wider applicability and, for each new application, to derive an estimate of the error in the resulting DDM approximation to re(Q). We shall do this by making use of two new theorems, which are simple consequences of the results of Gaier and Hayman [2, 3] mentioned in (iv) and (v) above. The paper is organized as follows: In Sect. 2 we set up various notations and state, without proof, the results of [2, 3] which are needed for our subsequent work. In Sect. 3 we prove two new theorems concerning the decomposition of general quadrilaterals. These theorems are then used in Sect. 4 to identify several new types of quadrilaterals for which the DDM is applicable, and to
